During the last decade, a significant increase in the incidence of syphilis has been reported in the inner cities of the United States [1] . New cases of syphilis increased from ∼75,000 cases reported in 1983 to 134,000 cases in 1992 [2, 3] . This increase was attributed to drug use (especially crack cocaine), prostitution, and increased coinfection rates as part of the epidemic due to HIV [4] [5] [6] .
Syphilis was recognized as one of the common causes of intraocular inflammation in the preantibiotic era [7] . With the introduction of penicillin, as a result of the decrease in the overall incidence of syphilis, physicians became less aware of syphilitic eye disease as a clinical entity [8, 9] . During the resurgence of syphilis, an increased number of patients with ocular syphilis were seen at the Kresge Eye Institute of the Detroit Medical Center. This report describes the clinical features and ophthalmologic findings in 20 patients with syphilitic posterior uveitis seen over a 2.5-year period. Response to antibiotic therapy was also evaluated.
Patients and Methods
We obtained a computer-generated line listing of patients discharged from the Detroit Medical Center Hospitals with a diagnosis of ocular syphilis from November 1993 through February 1996 from their medical records department. A retrospective review of charts was conducted, and patients with a diagnosis of syphilitic posterior uveitis and with positive treponemal serologic tests for syphilis, who were treated with iv penicillin G for at least 10 days, were included in the study.
Outpatient records at the Vitreoretinal Service of the Kresge Eye Institute were also reviewed. The Kresge Eye Institute is a comprehensive eyecare facility that serves the indigent population of Detroit. About 5600 patients are seen per month at this facility, 50%-60% of whom are black.
Data collected included demographic data, chief complaint, concurrent medical problems, ophthalmologic findings, syphilis serology, results of CSF examination, HIV serology, type and duration of antibiotic therapy, and findings at follow-up. Ophthalmologic examination included slit-lamp biomicroscopy, indirect ophthalmoscopy, photographs of fundi, and fluorescein angiography.
The ophthalmologic diagnosis and ocular findings were reviewed with the vitreoretinologist collaborators in the study who saw the patients at the Kresge Eye Institute. There is no pathognomonic lesion in posterior syphilitic eye disease. The diagnosis of syphilitic posterior uveitis was determined on the basis of the combination of an appropriate pattern of ocular inflammation, past history of treatment for syphilis, and positive treponemal serologic tests for syphilis. Purified protein derivative (PPD) skin testing, serum angiotensin-converting enzyme (ACE) level, and antinuclear antibody (ANA) determination were performed in 12 patients, including 3 patients with nonreactive rapid plasma reagin (RPR). Although these tests do not rule out tuberculosis, sarcoidosis, or lupus erythematosus, negative or normal results support the diagnosis of posterior syphilitic uveitis.
Patients with isolated anterior uveitis or with primary optic nerve disease caused by syphilis were excluded from the review, because those patients were often treated outside the Kresge Eye Institute. Seven of 27 patients with a diagnosis of syphilitic posterior uveitis were also excluded because of inadequate retinal examination (1), lack of evidence of disease (1), inactive congenital syphilis (2), and Chorioretinitis: inflammation primarily of the choroid and retinal pigment epithelium (sub-neurosensory retina) and secondarily of the retina Retinochoroiditis: inflammation primarily of the neurosensory retina and secondarily of the choroid and retinal pigment epithelium; retinal edema is the main finding in ocular syphilis Neuroretinitis: inflammation (swelling, hyperemia, hemorrhages) of the optic nerve and surrounding retina Panuveitis: inflammation of the entire uveal layer of the eye, namely the anterior, intermediate, and the posterior uvea Primary retinal vasculitis: ocular inflammation primarily affecting the retinal vessels (e.g., sheathing around the arterioles) Posterior placoid chorioretinitis: descriptive pattern of plaque-like lesions occurring chiefly at the posterior pole at the level of the neurosensory retinal levels and retinal pigment epithelium Peripheral necrotizing retinitis: descriptive pattern of areas of retinal necrosis (white opaque thickened retina often with scattered hemorrhages) usually involving the peripheral retina findings doubtful of syphilis (3), such as drusen optic atrophy, metastatic cancer, and branch vein occlusion. Staging of syphilis was based on RPR titers and past history of treatment for syphilis. Patients with high RPR titers (у1 : 128) and abnormal CSF were staged as secondary syphilis (with ocular involvement). Patients with low RPR titers (р1 : 32) and a remote history of treatment for syphilis (110 years) were staged as tertiary syphilis. None of the 20 patients gave a history of chancre or generalized rash; the absence of these symptoms made staging difficult. In the Centers for Disease Control and Prevention's (CDC's) 1998 guidelines for the treatment of sexually transmitted diseases, syphilitic eye disease is categorized separately from neurosyphilis [10] .
Results
Twenty patients with posterior uveitis and positive treponemal serology for syphilis were included in the study. There were 8 men and 12 women, with a mean of age ‫ע‬ SD 58 ‫ע‬ years (range, 29-70 years). All 20 patients were black. Com-14 orbidities included hypertension (8 patients), diabetes mellitus (6), coronary artery disease (4), chronic renal failure (2), cancer (2), seizure disorder (2), hypercholesterolemia (2) and asthma (1) . Two of the 3 patients with insulin-dependent diabetes mellitus had background diabetic retinopathy, and 1 of the patients with noninsulin-requiring diabetes also had background retinopathy.
Of the 9 patients who underwent serologic testing for HIV, 3 were reactive for HIV antibody and 6 were nonreactive. PPD testing, ACE levels, and ANA titers were negative or normal in the 12 patients tested, including 3 patients with nonreactive RPR.
Eleven patients recalled having been diagnosed with syphilis in the remote past, у10 years before their diagnosis of ocular syphilis. Ten were treated with im penicillin, including 1 patient with nonreactive RPR, and 1 received doxycycline.
The International Uveitis Study Group (IUSG) criteria for the classification of uveitis was used to categorize the primary ocular findings [11] , with some modifications [12] . The major criteria for this classification system used in our study are summarized in table 1. Based on this modified classification for uveitis, we divided our patients into 2 groups: those with chronic posterior uveitis and those with acute posterior uveitis. Twelve of 20 patients were found to have chronic disease: 11 had chronic diffuse chorioretinitis (CDCR) and 1 had chronic retinal vasculitis (CRV). One of the patients with chronic chorioretinitis (patient 4) had a choroidal granuloma (figure 1), and another (patient 6) presented with pseudoretinitis pigmentosa (figure 2). Eight of 20 patients had acute disease: 4 had acute multifocal chorioretinitis (AMCR), 3 had acute panuveitis (AP), and 1 had acute retinal vasculitis (ARV).
The clinical characteristics, treatment history, staging of syphilis, ocular findings, and response to treatment in the 2 groups of patients are summarized in tables 2 and 3. Presenting complaints were blurred vision (18), red eye (5), floaters (3), tearing (1), eye pain (1), and central scotoma (1) . Duration of symptoms ranged from 3 days (patient 5) to 3 years among patients with chronic posterior uveitis and from sudden onset to 8 weeks among those with acute posterior uveitis. Although patient 5 reported blurring of vision for 3 days, ophthalmologic examination revealed diffuse retinal pigment epithelium (RPE) changes that were considered to have been present longer.
Seventeen (85%) of the 20 patients had reactive RPR tests ranging from 1 : 1 to 1 : 1024. Three patients had nonreactive RPR. All 20 patients had reactive fluorescent treponemal antibody, absorbed (FTA-ABS). The mean RPR titer for 12 patients with chronic posterior uveitis was 1 : 27.3, whereas the mean RPR for 8 patients with acute posterior uveitis was 1 : 209.8. Eleven patients in the chronic group probably had tertiary syphilis; 6 of 11 gave a remote history of treatment for syphilis. Patient 2 probably had late secondary syphilis, even though he gave a past history of treatment (table 2) . Three patients (patients 15, 16, and 19) who had acute posterior uveitis and who were HIV positive had high RPR titers of 1 : 128, 1 : 512, and 1 : 1024, respectively. These patients probably had late secondary syphilis, whereas the remaining 5 patients with acute syphilitic posterior uveitis and very low reaginic titers probably had tertiary syphilis (table 3). Four of these 5 patients gave a remote history of treatment for syphilis. Lumbar punc- 19) , with a predominance of lymphocytes. CSF protein levels ranged from 48 to 172 mg/dL. None of the 8 patients with chronic syphilitic uveitis who had a CSF study had a reactive CSF VDRL. However, 3 patients in this group had elevated CSF protein levels (3/8); 1 patient also had pleocytosis (1/8).
CSF VDRL was reactive in 2 patients who were HIV positive; both had acute syphilitic posterior uveitis and symptomatic neurosyphilis. One patient (patient 16) had severe headaches, syphilitic meningitis, and a CD4 cell count of 240 cells/dL, whereas the second patient (patient 19) presented with acute hemiplegia and meningovascular syphilis (the CD4 cell count was not obtained). The third HIV-positive patient (patient 15) had clinical symptoms of meningitis with a CD4 cell count of 176 cells/dL, but lumbar puncture was not performed. None of the HIV-positive patients had other opportunistic infections or conditions related to HIV infection. Follow-up lumbar punctures on patients 16 and 19, after antibiotic therapy, showed decreases in WBC counts and protein levels in the CSF. The remaining 5 patients with acute syphilitic posterior uveitis had negative CSF VDRL. CSF examination was completely normal in 3 patients; 2 of 5 patients had abnormal CSF with increased protein.
All 20 patients received iv aqueous crystalline penicillin G with daily doses of 12-24 million units. Twelve patients were treated for 10 days, and 8 patients were treated for 14 days. Six patients were given an additional 3, weekly im injections of benzathine penicillin. Five (25%) of 20 patients were given ophthalmic steroids; 1 patient showed improvement on slitlamp microscopy and indirect ophthalmoscopy before iv penicillin. Fourteen of 20 patients had follow-up ophthalmologic examinations after penicillin therapy, with a postmean ‫ע‬ SD treatment follow-up of months. Twelve patients 12.9 ‫ע‬ 10.5 were seen at follow-up у3 months after therapy. Six of 12 patients showed improvement in the ocular lesions; the remaining 6 showed stable or inactive disease. Two of 14 patients who were followed up !3 months after therapy showed improvement of ophthalmologic findings. Six of 20 patients had follow-up RPR testing. One patient showed no change in titer 3 months after therapy; 2 patients showed a 2-fold decrease in titer at 3 and 6 months after therapy, and 3 showed a 4-fold decrease in titer 3, 6, and 8 months after therapy.
Statistical analyses by x 2 for noncontinuous variables and Pearson's t test for continuous variables were performed but the sample size in each group is too small to allow a meaningful comparison of data. In addition, the 2 groups cannot be compared because of the different stages of the disease in each group.
Discussion
Moore showed that acute iritis developed in 4% of ∼10,000 patients with syphilis whom he studied [13] . Almost all the structures of the eye can be involved, and the clinical presentation and findings are variable [14] . There is no specific finding in acquired ocular syphilis, although interstitial keratitis is often associated with congenital syphilis [15] .
Syphilitic posterior uveitis has been described elsewhere [8, 9, 12, [16] [17] [18] . The posterior uvea consists of the choroid, the retinal pigment epithelium, the retinal receptor complex, and the choriocapillaris. Ocular syphilis can involve any or all of these structures. Involvement is usually bilateral, often asymmetric in severity, and primarily affects the retinal pigment epithelium and choriocapillaris, with or without vasculitis [19] . Inflammatory changes in the choroid, as well as in the retina, are also common in syphilitic posterior uveitis. There is no ophthalmologic finding in posterior uveitis that is pathognomonic of syphilis. However, the presence of RPE inflammation is suggestive of syphilis, especially in the presence of positive treponemal serologic tests and supporting medical history that excludes other etiologies [19, 20] .
In our study, 15 of 20 patients had acute or chronic chorioretinitis; panuveitis was present in 3 and retinal vasculitis in 2. One patient with chronic chorioretinitis presented with pseudoretinitis pigmentosa, a very interesting finding described elsewhere [18] . Retinal pigment epithelium changes were present in 6 patients. The high-risk populations were the elderly patients (age, 160 years) with remote history of syphilis, and the HIV seropositive group.
All 20 patients in the study were black. The city of Detroit has a predominantly black population, and 50%-60% of pa- tients seen at the Kresge Eye Institute are black. The reported incidence of syphilis in the United States is much higher among blacks than among other ethnic groups and is higher in urban than in rural areas [1] . In 1994, 1 of the years included in this study, the attack rate of syphilis per 100,000 population in Detroit was 106.6 in black males and 80.7 in black females; in white males and females, the attack rate was 8.7 and 10, respectively; and in Hispanics, 28.1 and 42.1, respectively (data from Michigan Department of Community Health, Sexually Transmitted Diseases Division).
The modified IUSG classification appears to be useful in defining disease patterns of syphilitic posterior uveitis. In this study, patients with chronic syphilitic posterior uveitis usually presented with an insidious onset. Most of the patients were elderly with low reaginic titers and low-grade inflammatory eye disease, and probably had tertiary syphilis. On the other hand, our patients with acute syphilitic posterior uveitis generally had an acute onset of ocular symptoms with intense inflammatory manifestations. It is interesting that 5 patients in this group had very low reaginic titers, consistent with late latent or tertiary syphilis. Previous treatment in 4 of 5 of these patients may have altered the reaginic response. Although most cases of acute syphilitic posterior uveitis complicate secondary syphilis, the condition has been described with tertiary syphilis [9, 21] . It is postulated that partial or incomplete therapy for syphilis in the early stages of infection may predispose to the development of ocular disease in later years [22, 23] . Although 11 of our patients (55%) gave a history of treatment for syphilis, we could not determine if posterior uveitis resulted from treatment failure, from incomplete therapy, or from reinfection.
Two patients with HIV infection and acute syphilitic posterior uveitis in our study had high reaginic titers and symptomatic neurosyphilis. These findings are consistent with a recent report from San Francisco on the clinical manifestations of neurosyphilis in AIDS patients, in which high serum nontreponemal titers were found in patients with neurosyphilis, particularly those with symptomatic neurosyphilis [24] . In that report, 3 patients with the highest reaginic titers had uveitis and neurosyphilis that was defined by a positive CSF VDRL. The association between the presence of ocular syphilis and neurosyphilis (usually symptomatic) in patients with concurrent HIV infection has been noted elsewhere in the ophthalmology literature [25] [26] [27] . Although HIV-infected patients usually have more florid and accentuated ocular disease, no unique patterns of syphilitic posterior uveitis have been reported in this group of immunocompromised patients.
Several authors have suggested that lumbar puncture for CSF evaluation be performed to rule out asymptomatic neurosyphilis in patients with ocular syphilis, especially in those with active chorioretinitis and papillitis [28, 29] . It can be argued that syphilis involving the retinal and optic neuroepithelial structures, which are embryologically derived from the brain, constitutes neurosyphilis [30] . Although the treatment regimen for ocular syphilis and neurosyphilis is identical, some investigators still advocate performing lumbar puncture to obtain baseline CSF serology, as well as to aggressively look for CNS involvement [31, 32] . The current CDC recommendations for CSF examination in patients who have syphilis include the presence of neurologic or ophthalmic signs or symptoms, evidence of active tertiary syphilis, treatment failure, and HIV infection with late latent syphilis or syphilis of unknown duration [10] .
No large prospective studies have been undertaken to determine the incidence of concomitant CNS involvement in patients with ocular syphilis. In the recent retrospective San Francisco study that identified 117 patients with neurosyphilis by a reactive CSF VDRL, 11 patients (9.4%) had concomitant uveitis [24] . In our study, 2 (13.3%) of 15 patients with syphilitic posterior uveitis had positive CSF VDRLs. However, CSF protein was elevated in 5 (33%) of 15 patients, and 1 patient also had pleocytosis with negative CSF VDRL. The significance of these CSF abnormalities with a negative CSF VDRL is unclear. Certainly, these findings could be nonspecific, especially in 2 of our older patients with comorbid illnesses. On the other hand, these abnormalities could be consistent with asymptomatic neurosyphilis [33] . These findings might also define a population at risk for the development of neurosyphilis, as suggested by Moore and Hopkins [34] .
The diagnosis of syphilitic posterior uveitis requires a high index of suspicion. It is important to consider syphilis in the differential diagnosis of posterior uveitis, because delay in the institution of therapy can lead to permanent vision loss. All patients with unexplained inflammatory eye disease or posterior uveitis not responsive to conventional treatment (periocular or systemic steroids) should have serologic testing for syphilis as part of the diagnostic work-up. Specific treponemal serologic testing, either the FTA-ABS or the microhemagglutination assay for antibodies to Treponema pallidum (MHA-TP), must be obtained even if the nontreponemal serologic test (VDRL or RPR) is negative. In previous studies, the diagnosis of ocular syphilis was missed in 30%-75% of cases because the serum VDRL or RPR was nonreactive and the FTA-ABS or MHA-TP was not done [9, 22] . In the current study, the diagnosis of syphilitic posterior uveitis would have been missed in 15% of patients if the FTA-ABS had not been done.
However, a positive treponemal serologic test for syphilis does not automatically classify a patient's uveitis as syphilitic. A thorough work-up for causes of uveitis should be conducted and the patient's clinical picture taken into consideration before the diagnosis of syphilitic posterior uveitis is made and the treatment initiated. Because of the inability to culture T. pallidum, the gold standard in making a diagnosis of syphilis is the rabbit infectivity test, which is impractical and expensive [35] . Nucleic acid amplification procedures such as the PCR assay have been used to detect T. pallidum in CSF, serum, and amniotic fluid, but have not been used in routine diagnosis [36] [37] [38] [39] .
Three patients in the chronic syphilitic posterior uveitis group had nonreactive RPR titers with positive FTA-ABS. This could have been due to old treated syphilis; however, these patients had blurring of vision, ocular findings consistent with syphilitic uveitis, and no evidence for other causes of posterior uveitis, and 1 patient showed ophthalmologic improvement at followup. It is also possible that these patients may not have had ocular syphilis altogether and the results of FTA-ABS could have been false positives. On the other hand, ∼30% of untreated patients with tertiary syphilis have negative VDRLs; 4% have negative FTA-ABS, and 6%, negative MHA-TP [40] . Therefore, treatment with iv penicillin G in these patients was deemed appropriate to prevent occurrence or progression of late complications of syphilis.
Penicillin remains the antibiotic of choice for the treatment of syphilis. Most of the patients in the present study were treated with 12 million units of aqueous penicillin G daily, as previously recommended by the CDC [10] . The current recommended regimen for syphilitic eye disease (uveitis, neuroretinitis, or optic neuritis) or neurosyphilis is iv aqueous penicillin G (18-24 million units daily for 10-14 days) [10] . Benzathine penicillin G alone should not be used in the treatment of ocular syphilis because of low drug levels in the CSF, presumably reflecting low tissue levels in the eye [41] . Relapse of ocular syphilis after treatment with benzathine penicillin has been reported in both immunocompetent and HIV-infected hosts [17, 21, [27] [28] [29] . There is no prospective study that determines which syphilitic eye lesion will most likely respond to therapy. However, earlier case reports have mentioned that inflammatory lesions like choroiditis, retinitis, or vasculitis usually improve with antibiotic therapy [42, 43] .
Long-term ophthalmologic evaluation, follow-up serologic tests and, if applicable, follow-up CSF examinations are important in the management of syphilitic eye disease. There has not been any long-term study to assess the response of syphilitic posterior uveitis to penicillin therapy. Although the present study was limited by the inability to follow patients consistently and long term, 57% (8/14) of patients seen at follow-up showed improvement on indirect ophthalmoscopy.
